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We propose a new type of Feshbach resonance occurring when two different ultracold atoms in
their ground state undergo an s-wave collision in the presence of a continuous-wave laser light.
The atoms collide in the dissociation continuum of the molecular electronic ground state which is
coupled by the light to a rovibrational level of the same electronic ground state: we name this
a Laser-Assisted Self-Induced Feshbach Resonance (LASIFR). This mechanism, valid for all polar
molecules, is analyzed on the example of ultracold 87Rb and 84Sr atoms, for which the laser frequency
falls in the THz range. The control of the LASIFR with the laser frequency and intensity allows for
a strong increase of the pair probability density at short distances, which tremendously increases
the number of atoms pairs transfered toward the absolute ground state level by STImulated Rapid
Adiabatic Passage (STIRAP). The LASIFR results in the observation of a standard Fano profile
in the pump transition of the STIRAP process, and is also promising for the optical control of the
interspecies scattering length without atom losses.
Initially introduced in the context of nuclear re-
actions [1, 2], and of atomic autoionizing states [3],
a Fano-Feshbach resonance (FR) refers to the inter-
action of a quasibound state of a so-called ”closed
channel” embedded in the continuum of a so-called
”open channel”. Anticipated in the early days of
evaporative cooling of atomic hydrogen [4], the con-
cept of Magnetic Feshbach Resonance (MFR) has
been predicted as a very powerful tool to control the
scattering properties of an ultracold atomic gas by
tuning the strength of a magnetic field [5]. MFR rev-
olutionized this research field by enabling the long-
sought observation of ultracold quantum degenerate
gases [6, 7] and the efficient formation of ultracold
molecules [8, 9]. The process of magnetoassociation
relying on a MFR is at the heart of the success-
ful formation of ultracold heteronuclear alkali-metal
diatomic molecules in their absolute ground state,
as demonstrated in several spectacular experiments
[10–15].
Ultracold polar paramagnetic molecules composed
by an alkali-metal atom and an alkaline-earth atom,
are promising for instance for quantum simulation
of lattice-spin systems [16]. However they have not
been created yet in their absolute ground state. It
has long been thought that if one of the atoms has
no magnetic moment, MFR could not be imple-
mented. A subtle coupling mechanism has been re-
cently invoked to predict MFRs between paramag-
netic Rb(2S) and non-magnetic Sr(1S) atoms [17, 18].
The observation of the very narrow resulting MFR
remains however challenging [18]. Another kind of
FR that could be implemented for any atomic pair is
the Optical Feshbach Resonance (OFR) [19–21]: the
dissociation continuum of the molecular electronic
ground state associated to the colliding atom pair
is coupled to a bound level of an excited electronic
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FIG. 1. (Color online) Scheme for an OFR ((a) and (b)),
and for the present LASIFR ((c) and (d)). Panels (a)
and (c) (resp. (b) and (d)) hold for the undressed (resp.
dressed with nγ photons) picture of the potential energy
of the ground (|g〉) and excited (|e〉) electronic states in-
cluding the centrifugal barrier ~2J(J + 1)/(2µR2). The
dressed ro-electronic states (or channels) are labeled as
|g/e, J, nγ〉. The inset of the panel (c) illustrates the long-
range behaviour dominated by the isotropic harmonic
trapping potential of the particles (see text).
state by a laser with a frequency detuned to the red
of an atomic transition (Fig.1a, b). An OFR allows
for the control of the scattering length with both
the laser intensity and frequency. However, the lim-
ited radiative lifetime of the excited state induces the
formation of vibrationally hot molecules and losses
of atoms restraining the efficiency of the scattering
length control.
In this Letter, we propose a new type of FR:
the Laser-Assisted Self-Induced Feshbach Resonance
(LASIFR), where the closed and open coupled chan-
nels are both associated with the ground elec-
tronic state |g〉 of a heteronuclear diatomic molecule
2(Fig.1(c), (d)) with an intrinsic permanent electric
dipole moment (PEDM) µgg(R) varying with the in-
ternuclear distance R. A continuous-wave laser cou-
ples the pair of atoms, colliding at ultracold temper-
ature in s-wave (J = 0), to a bound J = 1 rovibra-
tional state close to the dissociation limit (Fig.1(c)).
This enhances the incident probability density of the
atom pair at small R. In ongoing experiments, the
atoms are often trapped in an optical lattice, occu-
pying a single motional level of the trapping poten-
tial. Due to the LASIFR, the adiabatic transfer of
the pair population down to the absolute molecu-
lar ground state can be strongly increased. More-
over, the LASIFR is suitable for controlling the in-
terspecies scattering length, as with MFR and OFR,
thus opening new ways for evaporative cooling for in-
stance. In contrast with OFR, the spontaneous emis-
sion during the LASIFR lifetime is negligible, as it
involves two levels from the electronic ground-state
|g〉. A similar coupling has been previously proposed
in [22] but without establishing the analogy with a
FR. Another type of FR induced by radiofrequency
field was also proposed in [23].
As for OFR (Fig.1(b)), the resonant pattern
becomes obvious in the field-dressed-state pic-
ture (Fig.1(d)). The open and closed channels
are described by the two dressed ro-electronic
states |g, J = 0, nγ = 0〉 and |g, J = 1, nγ = 1〉 re-
spectively,where nγ is the number of exchanged pho-
tons. The energy difference between the dissoci-
ation limit of the two channels equals the pho-
ton energy ~ωγ , and the channel coupling involving
the Rabi frequency Ωγ(R) is Vopt(R) = ~Ωγ(R) =
1√
3
√
Iγ
20cµgg(R), where Iγ is the field intensity, 0
is the vacuum permittivity, c the light velocity and
1√
3 is the relevant Hönl-London factor. The change
of representation from Fig.1(c) to (d) corresponds
to the transformation from time-dependent to time-
independent Schrödinger equations, thanks to the
Floquet theory [24]. We restricted our study to
a two-channel case, i.e. to single-photon transi-
tions. This approximation is valid when the max-
imum ~Ωmaxγ of the Rabi coupling remains much
smaller than the energy difference between the dis-
sociation limits of the channels, or Ωmaxγ << ωγ .
Here we model the LASIFR to fit the case of a 3D
isotropic harmonic optical trap. The properties of
the LASIFR in the untrapped case will be discussed
in a forthcoming paper. We consider two overlap-
ping Mott insulators with a single atom per site. The
atomic trap frequency for the atom X in the optical
lattice (OL) at the wavelength λOL and laser inten-
sity IOL is ωX = 2pi
√
(2αXIOL/mX)/λOL, where mX
and αX are the mass and dynamic polarizability at
λOL. As the masses of Rb and Sr are similar, we
consider only the relative motion in the presence of
the trapping laser even if a coupling between the rel-
ative and the center of mass motions could arise due
to the difference in polarizabilities. This leads to
the addition in the total Hamiltonian of a harmonic
potential Vtrap = 12µω2RR2 with ωR =
√
m2ω21+m1ω22
m1+m2
and µ the reduced mass. The trap is characterized by
a length aω =
√
~
µωR
and prevails at large distance
whereas the interactions at short distance are char-
acterized by the scattering length a. The dynam-
ics is entirely determined by the ratio ξ = |a|/aω.
Note that the dependence on ξ of the eigenvalues
and eigenfunctions has been determined analytically
[25]. We assume that the atom pair initially occupies
the lowest trap state with J = 0 and energy Etrap0
when the LASIFR laser is switched on. The typical
temperature that satisfies this situation for Rb and
Sr atoms is 1 µK, leading to a population of 99.3%.
The height of the J = 1 centrifugal barrier located
at Rb = 172a0 is 92.2 µK.
The introduction of the LASIFR laser induces
a coupling between the bound levels of the two
dressed but uncoupled potentials, V 0,0g,trap and V
1,1
g,trap
where V J,nγg,trap = Vg(R) + Vtrap(R) +
~2J(J+1)
2µR2 +
nγ~ωγ . The uncoupled vibrational levels are labeled
|g, J, nγ , v〉 while the uncoupled trap motional states
|g, J, nγ , N〉. The intensity of the laser leading to
the LASIFR is ramped adiabatically from zero to
Iγ such that the population of the atom pair occu-
pies a well defined discrete eigenstate |Ψi〉 of the full
Hamiltonian. The eigenfunction Ψi(R), expressed in
the R-representation, are two component functions
ψig00(R) and ψig11(R) solutions of the coupled sys-
tem :
[Tˆ + V J=0,nγ=0g,trap (R)− Ei]ψig00(R) = −~Ωγ(R)ψig11(R)
[Tˆ + V J=1,nγ=1g,trap (R)− Ei]ψig11(R) = −~Ωγ(R)ψig00(R)
(1)
where Tˆ = − ~22µ d
2
dR2 .
We investigate here the possibility to create
ultracold polar 87Rb84Sr molecules using LASIFR.
The choice of isotopes is determined by the fa-
vorable values of the interspecies scattering length
for mixing Bose-Einstein condensates [26]. We
rely on the accurate molecular data already used
in our previous work [27]. The atomic frequen-
cies in an optical lattice at λOL = 1064 nm are
ωRb = 2pi × 122 kHz and ωSr = 2pi × 72 kHz, giving
ωR = 2pi × 100 kHz. The relevant parameters of
the LASIFR for 87Rb84Sr are listed in Table 1 of
3the Supplementary Material. As the resonant state,
we consider the vres = 56 level of the uncoupled
X2Σ+ electronic ground state, with binding energy
Evres = 6.16 cm−1 (0.18 THz). It corresponds to the
largest value of the squared PEDM matrix element
| 〈g, J = 1, nγ = 1, v|µgg |g, J = 0, nγ = 0, N = 0〉 |2
between the uncoupled X2Σ+ rovibrational levels
and the uncoupled lowest motional state of the trap
(See Fig. 1 of the Supplementary Material). The
broad shape of the distribution suggests that the
choice of the resonant state is flexible.
The equations (1) are solved with the Mapped
Fourier Grid Hamiltonian (MFGH) method [28, 29],
using a grid extending from Rmin = 5a0 to Rmax =
5000a0, covering the spatial extension of the low-
est trap state |g, J = 0, nγ = 0, N = 0〉. Calculations
are performed for different values of intensities Iγ
and detunings ∆γ and the eigenstates |Ψi〉 are num-
bered in ascending order of energy. The detuning is
defined as ∆γ = (Evres + ~ωγ) − Etrap0 . The varia-
tion of the eigenenergies with ∆γ presented in Fig.2
of the Supplementary Material, show that the occu-
pied coupled eigenstate is |Ψ124〉 (resp. |Ψ123〉 ) for
negative (resp. positive) detuning. Fig.2 displays the
probability density |Ψ123(R)|2 for various Iγ and ∆γ
values. At short distances, the component ψig11(R)
on the close channel dramatically increases with in-
creasing Iγ (at fixed ∆γ = 0.01 MHz, Fig.2(a)) and
decreasing ∆γ (at fixed Iγ = 100 W/cm2, Fig.2(b)).
A similar pattern close to a MFR has been previously
reported [30]. However in the case of a LASIFR, the
two varying parameters offer flexible control oppor-
tunities: the tuning of the field frequency around the
resonance condition through ∆γ is balanced by Iγ
which determines the coupling between the resonant
state and the trap state.
The increase of the probability density at short
distance is related to the variation of the scatter-
ing length a. While the atoms collide inside a
trap, it can be determined in the intermediate re-
gion RvdW << R << aω (where RvdW is the van
der Waals length) where the wavefunctions Ψ124(R)
and Ψ123(R) are proportional to (R−a) (see Supple-
mentary Material). The variation of a with ∆γ and
Iγ is displayed on Fig.3. It is similar to the one ob-
tained from for the genuine scattering state involved
in MFR. A fit of the scattering length to the analyt-
ical formula a = abg
(
1− Γ∆γ
)
(abg being the back-
ground scattering length i.e. the scattering length in
the absence of LASIFR laser) allows for the deter-
mination of the resonance width Γ which varies lin-
early with Iγ , while being constant in the MFR case.
For instance we obtain Γ = 2pi(1.45× 10−4) MHz at
Iγ = 1000 W/cm2, and Γ = 2pi(6.88 × 10−4 MHz
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FIG. 2. (Color online) Total probability density
of the eigenstate |Ψ123〉 at short distances. (a)
At ∆γ = 0.01 MHz and for different intensities
Iγ=0 W/cm2 (black), 100 W/cm2 (red), 500 W/cm2
(blue), 1000 W/cm2 (orange). (b) At Iγ = 100 W/cm2
and for different detunings ∆γ=10 MHz (black), 1 MHz
(red), 0.1 MHz (blue), 0.01 MHz (orange). The prob-
ability density of the uncoupled state |g, 1, 1, v = 56〉 is
drawn in green.
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FIG. 3. (Color online) Variation with ∆γ of the scat-
tering length a for a (87Rb,84Sr) pair in a 3D isotropic
harmonic trap with frequency ωR = 2pi × 100 kHz, for
two different intensities Iγ =1000 W/cm2 (black) and
Iγ =5000 W/cm2 (red) of the LASIFR laser. The circles
are the computed values and the lines are their analytical
fit (see text).
at Iγ = 5000 W/cm2, which are rather important
intensities.
The enhancement of the probability density at
short range is also promising for improving schemes
aiming at creating ultracold molecules in their abso-
lute ground state using STIRAP [31]. Three lasers
would then be involved: a cw laser for the LASIFR,
and two optical pulsed lasers for the STIRAP rely-
ing on an excited electronic state |e′〉. In [27], we
demonstrated that the population transfer of ultra-
cold RbSr molecules from the lowest trap state to-
ward the (v′′ = 0, J ′′ = 0) level of the X2Σ+ ground
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FIG. 4. (Color online) RbSr squared transition
dipole moments (squared TDM) between the
LASIFR dressed state |Ψ124〉 for negative de-
tuning or |Ψ123〉 for positive detuning, and the
vibrational level |e′ = (2)Ω = 1/2, v′ = 3〉 of the
(2)Ω = 1/2 excited molecular state (correlated to the
Rb(5p 2P1/2)+Sr(5s2 1S) asymptote) versus ∆γ/
√
Iγ ,
for Iγ=100 W/cm2 (black line with open circles),
500 W/cm2 (red line with open squares), 1000 W/cm2
(green line with closed circles) and 5000 W/cm2 (blue
line with closed squares).
state was rather inefficient, due to the poor spa-
tial overlap of the wave functions of the trap state
|g, 0, 0, N = 0〉 and of the deeply-bound vibrational
levels |e′, v′〉. In the presence of a LASIFR, this
overlap is greatly enhanced. We report in Fig. 4
the huge variation of the squared transition dipole
moment (TDM) between the LASIFR dressed state
|Ψi〉 (i = 123, 124), and |e′ = (2)Ω = 1/2, v′ = 3〉, as
a function of ∆γ/
√
(Iγ) for four different intensi-
ties Iγ . A Fano profile [3], induced by the inter-
ference between the contribution of the two radial
components ψig,1,1 and ψig,0,0 involved in the tran-
sition toward |(2)Ω = 1/2, v′ = 3〉, characterizes this
variation. The values of the calculated asymmetry
parameter q of the Fano profile are given in Table 3 of
the Supplementary Material. The possibility of tun-
ing q with Iγ is another advantage of LASIFR upon
MFR. The 1/
√
Iγ dependence of q induces a
√
Iγ
variation for the detuning of the minimum ∆min,
leading to the invariance of ∆min/
√
(Iγ). The high
q values imply that the detuning of the maximum
∆max stays close to zero for the considered intensi-
ties. This explains the universal behavior observed
in Fig. 4. Furthermore, the high q value also explains
why the difference between ∆min and ∆max is much
larger than Γ (see Supplementary Material for the
expressions of q, ∆min, ∆max and Γ).
The resulting enhancement of the STIRAP trans-
fer efficiency is illustrated in Fig.5. The choice of
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FIG. 5. (Color online) RbSr squared transition dipole
moment (squared TDM) for the pump (black lines) and
dump (red lines) transitions relevant for the STIRAP
population transfer from the eigenstate |Ψ124〉 to the ab-
solute ground state level v′′ = 0, as a function of the ex-
citation energy of the intermediate level |(2)Ω = 1/2, v′〉.
(a) STIRAP far from a LASIFR; (b) close to a LASIFR
with Iγ = 500 W/cm2 and ∆γ = −0.01 MHz.
the optimal intermediate level |e′, v′〉 is dictated by
two requirements, assuming equal laser intensities
for both pump and dump STIRAP transitions: the
corresponding squared TDMs must be of the same
order of magnitude, and must be sufficiently large
(typically larger than 10−6 a.u., see for instance [32]).
Off resonance (Fig5(a), or close to resonance (Fig. 5
(b)), the pump and dump TDMs have equal values
for an intermediate level with about 7500 cm−1 of
excitation energy from the lowest trap state (energy
of the pump transition). In the presence of LASIFR,
the squared TDMs of the pump transition increase
by 5 orders of magnitude as compared to their values
in the off-resonant situation. Furthermore, another
crossing is located around 4600 cm−1, corresponding
to |(2)Ω = 1/2, v′ = 3〉, giving more flexibility for the
choice of the intermediate level. The main charac-
teristics of these transitions are reported in Table 2
of the Supplementary Material.
In this work we have shown the implementation
of a new laser induced and controlled mechanism,
namely LASIFR. The specific Feshbach resonance in
play for this mechanism is induced by a narrow band-
width laser source, which generates a radiative cou-
pling within the electronic molecular ground state
with a R-dependent permanent electric dipole mo-
ment. The proposed mechanism is promising for the
creation of ultracold ground-state molecules which
hardly exhibit magnetically-tunable Feshbach reso-
nances, as well as for the control of the scattering
properties of non-identical atoms. The coupling can
5be controlled by both the laser intensity and its fre-
quency detuning. According to the literature [33],
suitable sources in the THz frequency domain should
be available in the case of 87Rb and 84Sr ultracold
atom pairs. For the formation of molecules, as illus-
trated in this Letter, the LASIFR could indirectly
participate by facilitating a STIRAP process. A di-
rect formation of molecules by adiabatic passage us-
ing a LASIFR induced by a pulsed laser is an envi-
sioned option.
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Supplementary Material
Molecular parameters relevant for a LASIFR
In table 1, we list the molecular parameters relevant for the implementation of a LASIFR
for the 87Rb84Sr molecule, and compare them to those of a typical heteronuclear alkali-
metal dimer, namely 39K87Rb. The reported PEDM matrix element corresponds to
〈µgg(vres;N = 0)〉 = 〈g, J = 1, nγ = 1, vres|µgg |g, J = 0, nγ = 0, N = 0〉, discussed in the
main text.
Most numbers are of the same order of magnitude, supporting the transposable char-
acter of LASIFR that could be implemented for a large class of diatomic polar molecules.
This is also examplified in Fig. 1, where the PEDM matrix elements 〈µgg(v;N = 0)〉 are
displayed for various ground-state vibrational levels v. The pattern is similar for both
87Rb84Sr and 39K87Rb: the level vres is taken at the main maximum, located for both
species in the same frequency range for the requested laser.
The variation of the eigenenergies of the states resulting from the LASIFR with the
detuning ∆γ for fixed Iγ = 100 W/cm2 is represented in Fig. 2. The occupied coupled
eigenstate adiabatically correlated to the (N = 0, J = 0) field free trap level is |Ψ124〉 for
negative detuning or |Ψ123〉 for positive detuning.
87Rb84Sr 39K87Rb
Background scattering length abg (in a0) 80 876
Harmonic trap characteristic length aω (in a0) 919 1158
van der Waals distance Rvdw (in a0) 154.9 141.7
Vibrational quantum number of the resonant state vres 56 89
Energy of the optimal resonant state Evres (in cm−1) -6.2 -14.6
Inner turning point of the resonant state Rresin (in a0) 7.3 5.7
Outer turning point of the resonant state Rresout (in a0) 22.8 21.1
Energy of the first trap state J=0 Etrap0 (in cm−1) 5.3 ×10−6 7.41 ×10−6
Inner turning point of the first trap state Rtrapin (in a0) 7.2 5.6
Outer turning point of the first trap state Rtrapout (in a0) 1645 2440
PEDM matrix element (in a.u.) 2.0 ×10−5 4.0 ×10−5
Table 1: Main parameters characterizing the molecular system
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Figure 1: (Color online) Matrix elements of the permanent dipole moment
| 〈g, 1, 1, v|µgg |g, 0, 0, N = 0〉 | between the uncoupled first (N = 0, J = 0) trap state
and the uncoupled ro-vibrational states (v, J = 0) of the X2Σ+ electronic ground state of
87Rb84Sr (black) and 39K87Rb (red) as a function of the vibrational energy Ev.
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Figure 2: (Color online) Variation of the energy of the first two J=0 trap states (hor-
izontal lines) perturbed by the (vres, J = 1) rovibrational state of the X2Σ+ molecular
potential (oblique line) in the presence of the LASIFR laser with intensity Iγ = 100
W/cm2 in87Rb84Sr, with the detuning ∆γ of the laser. Due to the interaction, the energy
curves exhibit avoided crossings, where there is a change in the numbering of the trap
states. This occurs for vanishing ∆γ for the lowest trap state and at small positive energy
for excited trap state.
Determination of the scattering length for the field-dressed (87Rb,84Sr)
pair
As discussed in the text, we consider, as the initial state of the atom pair, the lowest
motional level of the trapping potential, which thus is not a real scattering state. Nev-
ertheless, the scattering length can be determined by locating the distance where the
extrapolation in the linear region (between 200 a0 and 400 a0) of the radial component
ψg,0,0(R) vanishes (Fig.3). In this R-range the X2Σ+ potential decreasing asymptoticaly
proportionnaly to −1/R6 becomes negligible meanwhile the trapping potential increasing
as R2 is not yet significant so that the J = 0 near-threshold wavefunction behaves has a
2
free spherical wave with a linear variation. According to Table 1, this assumption is rea-
sonable for the (87Rb,84Sr) pair, as the ratio ξ = abg
aω
is rather small. This scattering length
characterizes the contribution of the short-range interactions, in particular those due to
the molecular potential and to the coupling Ω(R) due to the LASIFR laser. This cou-
pling is of short-range type due to the very different spatial localisation of the probability
densities of the bound J = 1 resonant state.
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Figure 3: (Color online) Determination of the scattering length of a trap state for the
(87Rb,84Sr) pair. The inset shows the full wave function (black line) decaying at the edge
of the trap. Red dashed line: linear extrapolation of the trap state wave function. Blue
dot-dashed line: wave function of a free scattering state at the same energy Etrap0 than
the trap state.
Characterization of the LASIFR with a Fano profile
The so-called ”Fano profile” is the asymmetric shape of the strength of a transition be-
tween a discrete state and a quasi-discrete one, i.e. a discrete state coupled to a contin-
uum. Then quantum interferences occur between the two different excitation paths, the
direct transition between the two bound wavefunction and the indirect one through the
continuum part of the quasi-discrete state wave function.. This is the case of the pump
transition of the STIRAP scheme invoked in the paper for 87Rb84Sr. We first report
in Table 2 the main characteristics of the two optimal intermediate levels for STIRAP
transitions identified in our study (see Figure 5 of the main paper).
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First STIRAP Second STIRAP
vi |Ψi〉 |Ψi〉
Ei (cm−1) 5.43 (-6) 5.43 (-6)
v′′ 0 0
E ′′ (cm−1) 1054.3406 1054.3406
v′ 3 43
E ′ (cm−1) 7926.4524 5071.5798
Epump (cm−1) 4573.5 7507.4
|die|2 (a.u.) 1.05 (-6) 3.11 (-6)
Edump (cm−1) 5627.9 8561.7
|def |2 (a.u.) 1.27 (-6) 1.79 (-6)
Table 2: Characteristics of the optimal transition for the two STIRAP schemes relying
on an intermediate level belonging to the state (2)Ω = 12 in the presence of a LASIFR.
The initial level is the J=0 lowest trap state and and the final level is the rovibrational
ground state (v′′ = 0, J = 0). The vibrational quantum number v′ and the binding energy
E ′ are given for the intermediate level. The energies Epump and Edump and the related
squared transition dipole moments |die|2 and |def |2 of the pump and dump transitions are
also reported. Number in parenthesis hold for powers of 10. The index i of the initial
state holds for |Ψi〉 with i = 123 or 124.
Taking the example of the first STIRAP scheme above, the corresponding squared
transition matrix element is given by
| 〈Ψi|µge |e, v′ = 3〉 |2 = | 〈g, 0, 0, N = 0|µge |e, v′ = 3〉 |2 |q + |
2
1 + 2 (1)
where i=123 or 124, µge(R) is the transition dipole moment between the X2Σ+ ground
state and the (2)Ω = 12 excited electronic state. The dimensionless asymmetric q param-
eter is defined as
q = ~ωR
pi
√
8~c0
I
〈g, 1, 1, vres|µge |e, v′ = 3〉
〈g, 1, 1, vres|µgg |g, 0, 0, N = 0〉 〈g, 0, 0, N = 0|µge |e, v′ = 3〉 , (2)
 is the ratio of the detuning of the laser addressing the transition, and the strength of
the coupling matrix element inducing the interference
 = ∆γΓ/2 , (3)
with
Γ = piI6~ωRc0
| 〈g, 1, 1, vres|µgg |g, 0, 0, N = 0〉 |2. (4)
The values of the q parameter for various different intensities calculated with eq. (2) are
listed in Table 3, revealing their high magnitude for the considered transition in 87Rb84Sr.
The used values for the matrix elements are : 〈g, 1, 1, vres|µgg |g, 0, 0, N = 0〉 = 2.0×10−5
a.u., 〈g, 0, 0, N = 0|µge |e, v′ = 3〉 = 7.8×10−6 a.u. and 〈g, 1, 1, vres|µge |e, v′ = 3〉 = 9.1×
10−3 a.u. The detunings of highest and smallest values of the profile are given by ∆min =
−Γq/2 ∝ √I, and ∆max = Γ/(2q) ∝ I3/2.
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I (W/cm2) q
100 -99645
500 -44562
1000 -31510
5000 -14092
Table 3: Asymmetry parameter q of the Fano profile for different intensities
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